Introduction
We consider the following initial and boundary value problem where Ω is a bounded domain in R n with a sufficiently smooth boundary dü, ν is the outward unit normal vector on the boundary dil, 7 is a positive constant, B, g, /, uq, u\ are the given functions. The precise hypotheses on these functions will be specified later. In Eq. (1.1), the function 5(||Vu|| 2 ) depends on the integral
In [1] the two-dimensional problem (n = 2), (1.1), (1) (2) , (1.4) and and satisfy the conditions (1.6) Β is a continuous function defined on R + = [0, +00);
for all λ ^ λο-ο (1.3') was considered, where 7Γ 2 h 2 (1.8) Vi = cos(i/, Oxi), Ω = (0,π) χ (0, π), 7 = B(s) = β, ο g(u, ut) = eut, t > 0 is a positive constant.
In this case, problem (1.1), (1.2), (1.3'), (1.4) and (1.8) describes the nonlinear vibrations of a square plate with statistic load.
In [5] the following class of quasilinear hyperbolic equation was considered:
where Β satisfy the following conditions, which are stronger than (1.6), (1.7):
In [3] the authors have studied the existence and uniqueness of the following equation
where 0 < α < 1 is a given constant.
In this paper, we use Galerkin and weak compactness method associated with a monotone operator to study the existence and uniqueness of the global solution of the problem (1.1)-(1.4) with respect to the conditions (1.6), (1.7). This result is a relative generalization of [1] , [3] , [4] .
Notations
We omit the definitions of the usual function spaces which we will as follows
Let (·, ·) be either the scalar product in L 2 or the dual pairing of a continuous linear functional and an element of a function space. The notation || · || stands for the norm in L 2 and we denote by || · ||χ the norm in the Banach space X. We call X' the dual space of X.
We denote by L p (0, Τ; X), 1 < ρ < oc, a Banach space of the measurable functions / : (0,T) -> X such that II/IUP(O,T;X) = (Sll/(i)ll*dt) P <<x> for 1 < ρ < oo, 0 or ll/IU-(o,T;X) = esssup0<t<r ||/(t)||x· (i) g is continuous,
(ii) g is nondecreasing with respect to the second variable, i.e., 
REMARK 1.
We consider the following function:
where α, β are the constants, with 0</3<1,0<α< if η > 5 and 0 < α < oo if η = 1,2,3,4.
Then, g satisfies assumptions (H4), (H5).
We also use the notations u' = u t = ^, u" = u t t = ^f ·
The existence and uniqueness theorem
Without loss of generality, we can suppose that 7 = 1. 
0
Using the monotonicity assumption (H4, (ii)) with respect to the second variable, we have t t 3.8) 2S(5(um(S),u^(S)),u^(S))rfS > 2S(5(um(S),0),u^(S))dS 0 0
Note that from (H4, (Iii)) we obtain
for all λ e R. Then we deduce, from (3.8), (3.9), that
t (3.10) 2\(g{urn(s),u'm(s)),u'm(s))ds
> -2C0measfi -2 \ g(u0m(x))dx.
Ω
Similarly, from (H3, (ii)) we also obtain λ λ0 (3.11) \ B(s)ds > -Ci = -J \B(s)\ds -D0 for all λ > 0. 0 0 It follows from (3.6), (3.10) and (3.11) that (3.12) ||t4(*)H 2 + l|Aum(i)H 2 < Ci + 2C0measQ + 2 J g{u0m(x))dx
+ Sm(0) + \Wf(s)\\ 2 ds + \\\u'm(s)\\ 2 ds. 0 0
On the other hand, from (3.4), (3.5), using the assumptions (H3, i) and (H4,(5i)), we obtain (3.13) Sm(0) + 2 j g(u0m(x))dx < C2 for all m.
Ω
Hence, from (3.12), (3.13) we obtain t (3.14)
Xm(t)<MT + \Xm(s)ds 0
where Xm{t) = ||u^,(f)|| 2 + ||Aum(<)|| 2 , Mt is a constant depending only on T. We shall now require the following lemma. Then we have
a.e.
ie(0,T).
Furthermore, ifuο = «χ = 0 there is equality in (3.36).
The proof of Lemma 1 can be found in [3] . We now return to the proof of existence of a solution of the problem where Co is constant as in (3.19) .
Noticing that the function g is nondecreasing with respect to the second variable, we have from (3. Theorem 1 is proved completely. In the case 1 < η < 3, using the imbedding theorem of Sobolev: H 2 <-» (7°(Ω), it follows that g satisfies the assumption (H4, (5i) ).
Then, we have the following theorem. Furthermore, if g, Β satisfy (H5), (Ηβ), the solution is unique.
